A dextran-bound amiloride derivative is a selective inhibitor of Na+/H+ antiport. Application for studying the role of the antiporter in cellular proliferation in human fibroblasts.
Inhibitors of Na+/H+ exchange from the amiloride series are known to accumulate within the cell and cause an inhibition of a variety of cellular functions. In order to render the amiloride molecule impermeable to cells, we have synthesized a potent amiloride analog, 5-N-(3-aminophenyl)amiloride (compound A35, Ki = 60 nM). The isothiocyanate derivative of A35 (A35-NCS) was coupled to soluble dextrans of 15-20 kDa that have been derivatized with diaminoalkane spacer groups. Dextran-bound amiloride derivatives showed good inhibition of Na+/H+ exchange in human foreskin fibroblasts and A431 cells. Among several spacer groups tested, dextran derivatized with ethylenediamine showed the highest inhibitory activity. The intrinsic inhibitory potency of this polymer increased with increasing degree of substitution with A35, approaching that of free A35 with substitution of approximately 3 mol of A35 per mole of dextran. Coupling to dextran largely diminished side effects of the amiloride derivative on cells such as the inhibition of protein synthesis. A35-dextran was an effective inhibitor of serum-induced reinitiation of DNA synthesis in human foreskin fibroblasts in a bicarbonate-free medium, pH 7.1, but had little effect when either the pH of the medium was more alkaline or when the medium contained a bicarbonate buffer. These findings suggest that the selective inhibition of Na+/H+ antiport by A35-dextran prevents the reinitiation of DNA synthesis when the external conditions are such that the antiporter activity is required for the establishment of a permissive intracellular pH. Polymer-bound amiloride analogs should be useful as selective inhibitors in studies of the physiological role of the Na+/H+ antiporter, as well as for affinity purification of the antiporter.